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OTHER SOURCE (S): MARPAT 143:292562 

AB The invention provides mannose 6 - phosphate and salts 

thereof for increasing vaginal cell growth, vaginal cell maturation and 
vaginal moisture, as well as compns., articles and methods for treating 
and preventing vaginal conditions characterized by poor vaginal cell 
growth, low vaginal cell differentiation and low vaginal moisture. 
Mannose - 6 - phosphate stimulated cell proliferation and 
vaginal cell maturation. 
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US 2004-801063 

MAR PAT 14 3:292562 
The invention provides mannose 6- phosphate and salts 
thereof for increasing vaginal cell growth, vaginal 
cell "maturation and vaginal moisture, as well as compns . , 
articles and methods for treating and preventing vaginal 
conditions characterized by poor vaginal cell growth, low 
vaginal cell differentiation and low vaginal moisture. 
Mannose - 6 - phosphate stimulated cell proliferation and 
vaginal cell maturation. 
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Chlamydia pneumoniae uses the mannose 6- 
phosphate / insulin-like growth factor 2 
receptor for infection of endothelial cells 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



Puolakkainen, Mirja; Kuo, Cho-Chou; Campbell, Lee Ann 
Department of Pathobiology, University of Washington, 
Seattle, WA, USA 

Infection and Immunity (2005), 73(8), 4620-4625 
CODEN: INFIBR; ISSN: 0019-9567' 
American Society for Microbiology 
Journal 
English 

Several mechanisms for attachment and entry of Chlamydia have been 
proposed. We previously determined that the major outer membrane protein o 
Chlamydia trachomatis is glycosylated with a high - mannose 
oligosaccharide, and a similar structure inhibited the attachment and 
infectivity of C. trachomatis in epithelial cells. Because 
insulin-like growth factor 2 (IGF2) was shown to enhance the infectivity 
of Chlamydia pneumoniae but not C. trachomatis in endothelial cells, a 
hapten inhibition assay was used to analyze whether the mannose 
6- phosphate (M6P)/IGF2 receptor that also binds M6P could be 
involved in infection of endothelial cells (HMEC-1) by Chlamydia. M6P and 
mannose 6 -phosphate- poly [N- ( 2-hydroxyethyl ) -acrylamide] 
(M6P-PAA) inhibited the infectivity of C. pneumoniae AR-39, but not C. 
trachomatis serovar UW5 or L2, while mannan inhibited the growth of C. 
trachomatis, but not C. pneumoniae. Using metabolically labeled organisms 
incubated with cells at 4° (organisms attach but do not enter) or 
at 37° (organisms attach and are internalized), M6P-PAA was shown 
to inhibit attachment and internalization of C. pneumoniae in endothelial 
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cells but did not inhibit attachment or internalization of C. trachomatis 
serovar E or L2 . These findings indicate that C. pneumoniae can utilize 
the M6P/IGF2 receptor and that the use of this receptor for attachment and 
entry differs between C. pneumoniae and C. trachomatis. 
REFERENCE COUNT: 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS 

RECORD- ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB The invention provides methods and compns . for producing a neurosalutary 
effect in a subject useful for the treatment of neurol . disorders, 
including retinal and optic nerve damage, in a subject in need thereof. 
The method includes administration to a subject a therapeutically 
effective amount of a hexose, such as mannose . 
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TITLE: Insulin-like growth f actor-II/cation-independent 

mannose 6 - phosphate receptor 

mediates paracrine interactions during spermatogonial 
development 

Tsuruta, James K. ; Eddy, E. M.; O'Brien, Deborah A. 
The Laboratories for Reproductive Biology, Departments 
of Pediatrics, The University of North Carolina at 
Chapel Hill, Chapel Hill, NC, 27599, USA 
Biology of Reproduction (2000), 63(4), 1006-1013 
CODEN: BIREBV; ISSN: 0006-3363 
Society for the Study of Reproduction 
Journal 
English 

The insulin-like growth f actor-II/cation-independent mannose 6- 
phosphate (IGF-II/M6P) receptor transduces signals after binding 
IGF-II or M6P-bearing growth factors. It was hypothesized that this 
receptor relays paracrine signals between Sertoli cells and spermatogonia 
in the basal compartment of the seminiferous epithelium. For 
these studies spermatogonia were isolated from 8-day-old mice with purity 



AUTHOR (S) : 
CORPORATE SOURCE: 



SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 
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>95% and viability >85% after overnight culture. The IGF-II/M6P receptors 
were present on the surface of spermatogonia, as detected by indirect 
immunofluorescence. It was determined that both IGF-II and M6P-glycoproteins 
in Sertoli cell conditioned medium (SCM) modulate gene expression in 
isolated spermatogonia. The IGF-II produced dose-dependent increases in 
both rRNA and c-fos mRNA. These effects were mediated specifically by 
IGF-II/M6P receptors, as shown by studies using IGF-II analogs that are 
specific agonists for either IGF-I or IGF-II receptors. The SCM treatment 
also induced dose-dependent increases in rRNA levels, and M6P competition 
showed that this response required interaction with IGF-II/M6P receptors. 
The M6P-glycoproteins isolated from SCM by IGF-II/M6P receptor affinity 
chromatog. increased spermatogonial rRNA levels at much lower concns . than 
required by SCM treatment, providing further evidence for the paracrine 
activity of Sertoli M6P-glycoproteins . These results demonstrate that 
Sertoli cells secrete paracrine factors that modulate spermatogonial gene 
expression after interacting with cell-surface IGF-II/M6P receptors. 
REFERENCE COUNT: 65 THERE ARE 65 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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DOCUMENT NUMBER: 133:27118 

TITLE: Involvement of insulin-like growth factors in early T 

cell development: a study using fetal thymic organ 
cultures ' 

AUTHOR(S): Kecha, Ouafae; Brilot, Fabienne; Martens, Henri; 

Franchimont, Nathalie;. Renard, Chantal; Greimers, 
Roland; Defresne, Marie-Paule; Winkler, Rosita; 
Geenen, Vincent 

CORPORATE SOURCE: Institute of Pathology CHU-B23, University of Liege, 

Liege, B-4000, Belg. 
SOURCE: Endocrinology (2000), 141(3), 1209-1217 

CODEN: ENDOAO; ISSN: 0013-7227 
PUBLISHER: Endocrine Society 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The expression of insulin-like' growth factor (IGF) and IGF receptor genes 
was investigated by RT-PCR during ontogeny of the murine thymus. IGF-1, 
IGF-1R, M6P/IGF-2R genes are expressed in the thymus both in fetal and 
postnatal life, whereas IGF-2 mRNAs decline after birth but are still 
detectable on the seventh week. By in situ hybridization, IGF-2 
transcripts were located in the outer cortex and medulla of the postnatal 
thymus, and on the whole surface of the epithelial -like network 
in the fetal thymus. The effects of anti-IGFs and IGF-receptors 
neutralizing Abs on the generation of pre-T cell subpopulations were then 
investigated using fetal thymic organ cultures (FTOC). FTOC treatment 
with an anti-IGF-2 mAb, an anti-IGF-lR mAb, or an anti-M6P/IGF-2R 
polyclonal Ab induced a blockade of T cell differentiation at the CD4-CD8- 
stage, as shown by a significant increase in the percentage of CD4-CD8- 
cells and a decrease in the percentage of CD4+CD8+ cells. Moreover, 
anti-IGF-2 Ab treatment induced an increase in CD8+ cells suggesting that 
thymic IGF-2 might have a role in determining differentiation into the CD4 or 
CD8 lineage. Anti-IGF-I Ab treatment decreased the proportion in CD4-CD8- 
cells and increased the frequency in CD4-CD8+. FTOC treatment with 
anti- (pro) insulin did not exert any significant effect on T cell 
" development. These. data indicate that the intrathymic IGF-mediated 
signaling plays an active role in the early steps of T cell 
differentiation during fetal development. 

REFERENCE COUNT: 52 THERE ARE 52 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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INVENTOR(S): Tousignant, Jennifer D.; Eastman, Simon J.; Chu, 

Quiming; Lee, Edward R.; Fang, Shaona L. 
PATENT ASSIGNEE (S): Genzyme Corporation, USA 

SOURCE: PCT Int. Appl . , 4 4 pp. 

CODEN: PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
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APPLICATION NO. 
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AB The effective introduction of foreign genes and other biol . activ.e mols. 

into targeted mammalian cells is a challenge still facing those skilled in 
the art. Gene therapy, for example, requires successful transfection of 
target cells in a patient. .The present invention relates to novel 
mi cellar complexes of cationic amphiphilic compds . that facilitate 
delivery of biol. active mols. to the targeted cells of a mammal. The 
novel micellar complexes are comprised of a cationic amphiphile, a biol. 
active mol., a derivative of polyethylene glycol (PEG), and optionally, a 
co-lipid. A further aspect of the invention is the use of targeting 
agents in any of the methods that effectuate the delivery of biol. active 
mols. into the cells of mammals. A targeting agent is usually any mol., 
peptide sequence, or large protein that preferentially targets or binds to 
specific mammalian cells. 
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DOCUMENT NUMBER: 131:267455 

TITLE: ' Cellular Response to Latent TGF-pi Is Facilitated 

by Insulin-Like Growth Factor-II/ Mannose -6- 
phosphate Receptors on MS-9 Cells 

Ghahary, Aziz; Tredget, Edward E.; Mi, Lei; Yang, Liju 
Department of Surgery, Wound Healing Research Group, 
University of Alberta, Edmonton, AB, T6G 2S2, Can. 
Experimental Cell Research (1999), 251(1), 111-120 
CODEN: ECREAL; ISSN: 0014-4 827 
Academic Press 
Journal 
English 

This study was conducted to explore the mechanism of activation of 
TGF-pl which is critical to its role in many physiol. and pathol. 
conditions. We have previously demonstrated that latent TGF-pl 
modulates ECM through interaction with IGF-II/M6P receptors on dermal 
fibroblasts. In this report, we provide evidence that large (270 kDa) but 
not small (46 kDa) M6P receptors facilitate the cellular response to 
LTGF-pl released from genetically modified cells. As a source of 
LTGF-pl , PA317 cells were transfected with either pLin-TGF-pl 
vector or pLin vector with no TGF-pl insert using calcium 
phosphate precipitation Conditioned medium from transfected cells was 
removed after 3 days and used to evaluate the latency and bioactivity of 
TGF-pl using ELISA and mink lung epitheli al cell growth 
inhibition assay, resp. The level of TGF-pl was 20-fold greater 
(2142 vs. 102 pg/mL) in conditioned medium derived from 
pLin-TGF-pl-transfected cells than in that of controls. Various 
vols, of this conditioned medium were then used to treat MS-9, SR-2, and 
MS cells bearing the large, small, and no IGF-II/M6P receptors, resp., for 
24 h. [ 3H] Thymidine incorporation, used as an index for cell 
proliferation, showed a markedly lower level of proliferation in MS-9 
cells in response to a given concentration of LTGF-pl than was seen in SR-2 
and MS cells. Interestingly, under similar exptl . conditions, either 
addition of M6P at 1 mM concentration or anti-TGF-pl antibody abrogated the 
MS-9 cell proliferative response to LTGF-pi . In contrast, the 
inhibitory response of these three cell strains to heat-activated 
conditioned medium was the same. As another measure of 
LTGF-pi-induced cellular response, the expression of mRNA for pro 
oil (I) of type I collagen was also evaluated. A marked increase in 
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expression of this transcript in MS-9 cells in response to LTGF-pi 
was observed To further examine the possible correlation between the large 
IGF-II/M6P receptors and cellular responses to LTGF-pi, expression of 
IGF-II/M6P receptors at the protein and mRNA levels were evaluated by 
ligand binding and RT-PCR, resp. Using 125I-IGF-II as a ligand, the number 
of specific IGF-II/M6P receptors was found to be threefold greater on MS-9 
than on SR-2 and MS cells. This finding was consistent with the level of 
IGF-II/M6P receptor mRNA detected by RT-PCR in MS-9 cells. In conclusion, 
the result of this study shows a direct link between large but not small 
IGF-II/M6P receptors on MS-9 cells and their response to LTGF-pl . 
(c) 1999 Academic Press. 
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The type V 
(TPR-V) is 



/insulin-like growth factor-II receptor is a substrate 
of type V transforming growth factor-p receptor 
Liu, Qianjin; Grubb, Jeffrey H.; Huang, Shuan Shian; 
Sly, William S.; Huang, Jung San 

Department of Biochemistry and Molecular Biology, St. 
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transforming growth factor p (TGF-p) receptor 
a ligand-stimulated acidotropic Ser-specific protein 
kinase that recognizes a motif of SXE/S(P)/D. This motif is present in 
the cytoplasmic domain of the mannose 6 - phosphate 

/insulin-like growth factor-II (Man-6-P/IGF-II ) receptor. The authors 
have explored the possibility that the Man-6-P/IGF-II receptor is a 
substrate of TpR-V. Purified bovine Man-6-P/IGF-II receptor was 
phosphorylated by purified bovine TpR-V in the presence of 
[y-32P]ATP and MnC12 with an apparent Km of 130 nM. TGF-p 
stimulated the phosphorylation of the Man-6-P/IGF-II receptor at 0° 
in mouse L cells overexpressing the Man-6-P/IGF-II receptor and in 
wild-type mink lung epithelial (MvlLu cells) metabolically 
labeled with [ 32P] orthophosphate . The in vitro and in vivo 
phosphorylation of the Man-6-P/IGF-II receptor occurred at the putative 
phosphorylation sites as revealed by phosphopeptide mapping and amino acid 
sequence anal. TGF-p stimulated Man-6-P/IGF-II receptor-mediated 
uptake (. apprx . 2-fold after 12 h treatment) of exogenous 
p-glucuronidase in MvlLu cells and type II TGF-p receptor 
(TPR-II ) -defective mutant cells (DR26 cells) but not in type I 
TGF-p receptor ( TPR-I ) -defective mutant cells (R-1B cells) and 
human colorectal carcinoma cells (RII-37 cells) expressing TpR-I and 
TpR-II but lacking TpR-V. These results suggest the 

Man-6-P/IGF-II receptor . serves as an in vitro and in vivo substrate of 
TpR-V and that both TpR-V and TpR-I may play a role in 
mediating the TGF-p-stimulated uptake of exogenous 
p-glucuronidase. 
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AB This study was conducted to explore the mechanism of activation of 
transforming growth factor-pi (TGF-pi) which is critical to its 
role in many physiol. and pathol . conditions. To date, almost all reports 
concerning TGF-pl activation delineated that release of mature 
TGF-pi from latency associated protein (LAP) is required for its 
activation. We report that latent TGF-pi (LTGF-pl) released 
from TGF-pl genetically modified keratinocytes grown in the top 
chamber of a co-culture system functions as a fibrogenic factor through 
interaction with insulin-like growth factor- II /mannose 6- 
phosphate (IGF-II/M6P) receptors of human dermal fibroblasts grown 
in the lower chamber of this system. Following successful transduction, 
the pLin-LTGF-pl vector was amplified in PA317 packaging cells which 
possess viral structural proteins for vector in the presence of neomycin. 
Conditioned medium derived from packaging cells containing competent viral 
particles was then used to transduce either keratinocytes or fibroblasts 
grown in the upper chamber of a co-culture system, in which a 0.4 p 
porous membrane separates the two chambers. In this way, LTGF-pi 
produced by transduced cells in the upper chamber is released and diffuses 
into the lower chambers where dermal fibroblasts are grown. Conditioned 
medium from the lower chamber was removed 3 days later and used to 
evaluate the latency and bioactivity of TGF-pl using ELISA and mink 
lung (MvlLu) epithelial growth inhibition assay. Cells were 

also harvested and used for RNA extraction The results of these expts. showed 

that (1) the TGF-pi-LAP complex, which was latent in traditionally 

used mink lung growth inhibition assay, directly modulated the expression 

of collagenase, type I, and type III collagen mRNA by dermal fibroblasts; 

(2) this stimulation was inhibited by M6P in a dose-dependent manner; (3) 

the TGF-pi-LAP inhibits MvlLu epithelial cells only when 

this complex was incubated with cell membranes isolated from dermal 

fibroblasts; and (4) LTGF-pi activation seems to occur through a 

conformational alteration rather than by release of the mature TGF-pl 

from LAP in our co-cultured system. This conformational alteration seems 

to occur through the interaction of the TGF-pi-LAP complex with the 

IGF-II/M6P receptors. Thus, the quantity of IGF-II/M6P receptors is 

important in cellular response to LTGF-pi in any physiol. and pathol. 

conditions . 
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aggregation and that can be used to facilitate their uptake by target 
cells are described. The nucleic acids may be used in gene therapy. Cell 
targetting may be achieved by binding the compacted DNA to a cell-specific 
ligand. The nucleic acid is preferably compacted to <30 nm or no more 
than twice its theor. min. diameter Conjugates of polylysine and 
galactopyranosyl phenylisothiocyanate were used to compact a plasmid 
carrying a factor IX gene under control of the PEP carboxykinase gene 
promoter. The compacted- complexes were injected into rat livers and the 
rats expressed the gene for the duration of the experiment (140 days). 
Expression of the gene was induced by feeding a carbohydrate-free diet and 
the human protein could be detected in the blood. The transforming DNA 
was maintained as an episome. Expts. with report genes introduced into 
muscle cells showed that use of the complexes increased reporter gene 
expression by about 20-fold. 
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A method of introducing foreign DNA into animal cells 
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in vivo,, especially airway 



epithelial cells, as a complex with polylysine substituted with 
glycosyl residues is described. This can be used in methods of treating 
humans having respiratory disease by gene therapy. The preferred sugar 
for glycosidation of polylysine is lactose, although a-glucose, 
p-galactose, mannose , mannose- 6 - phosphate 

, fucose, or N-acetylglucosamine may also be used. Fusogenic peptides may 
also be used in the complex to increase the efficiency of uptake. Preparation 
of a number of glycosylated polylysine derivs. is described. Optimization 
expts. using cultured CF/T43 cells and a iuciferase reporter gene are 
reported. Binding of the complex to the airway epithelial cells 
may be by lectins on the surface of the cells. 
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Oncology and Radiobiology, Academy of Sciences of 

Ukraine, Kiev, 252022, Ukraine 
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LANGUAGE: English 

AB Using immunocytochem. methods and synthetic oligosaccharide probes, the 
presence of mannose - 6 - phosphate (M6P) -binding mols. on 
the surface and in the cytoplasm of human hemopoietic and 
epithelial cells was studied. M6P-binding mols. of human 
malignant transformed epithelial cells were identified. One was 
. a 395 kD protein with Ca2+-dependent carbohydrate binding segment. The 
specificity of the M6P recognition was demonstrated by inhibition tests in 
the presence of excess of low mol . weight ligands. Preliminary data suppose 
its participation in the intracellular adhesion processes. 
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(IGF-II) and I G F- I I / mannose - 6- 
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colon carcinoma cells (Caco-2) 
AUTHOR(S): Hoeflich, Andreas; Yang, Yi; Rascher, Wolfgang; Blum, 
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AB Insulin-like growth factor II (IGF-II) has been, implicated in the 

differentiation of skeletal muscle cells. In this study the putative role 
of IGF-II in epithelial cell differentiation was investigated. 
The expression of. IGF-II, IGF-I receptor and IGF-I I / mannose - 6- 
phosphate receptor (IGF-II/M6P receptor) mRNA during spontaneous 
differentiation of the colon carcinoma cell line Caco-2 was measured. In 
addition, differentiation of Caco-2 cells during the cell culture period 
(days 1-21 in culture) was studied in parallel using morphol. (light and 
SEM) and biochem. markers of growth ( DNA, RNA and protein content), and 
p-actin mRNA and glyceraldehyde phosphate dehydrogenase 

expression was studied using linear regression anal. Expression of IGF-II 
mRNA and IGF-II/M6P receptor mRNA correlated significantly with the 
progress of differentiation, while the IGF-I receptor was stably expressed 
throughout the culture period and exhibited a crucial role for the 
survival of Caco-2 cells, as shown by blocking expts. employing the 
monoclonal anti-IGF-I receptor antibody alpha-IR3. We hypothesize that: 
IGF-II mRNA and IGF-II/M6P receptor mRNA are expressed in a coordinate 
fashion during the differentiation of Caco-2 cells: coordinate expression 
of IGF-II and of IGF-II/M6P receptor mRNA might point to a role for IGF-II 
as growth stimulant and for the IGF-II/M6P receptor for a regulator of 
IGF-II bioavailability in differentiating cells; alternatively, high 
. IGF-II/M6P receptor mRNA and protein expression in differentiated cells 
but low IGF-II binding to the IGF-II/M6P receptor point to an important 
intracellular role of this receptor type in differentiated colon 
epithelial cells; the IGF-I receptor mRNA is stably expressed 
during the differentiation process of Caco-2 cells; the IGF-I receptor 
protein seems to be a prerequisite for the survival of Caco-2 cells. 
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AB This study reports on the binding of p-galactosidase obtained from 

different organs of the rat urogenital tract to membranes of these organs. 
Homologous and cross binding saturation assays indicated that: (1) 
high-affinity sites that recognize f ructose-6- phosphate derivs. 
{ FPR) are present in spermatozoa from the rete testis, epididymal 
membranes and testes, although the latter may reflect binding to 
testicular spermatozoa; (2) the membranes of the other organs studied do 
not have FPR; (3) the FPR of the epididymis does not recognize enzymes 
purified from other organs of the reproductive tract. These results 
suggest that the FPR-binding system belongs to a peculiar transport route 
that permits maturing spermatozoa to acquire hydrolytic enzymes secreted 
by the epididymal epithelium. In the epididymis and seminal 
vesicles more than 50% of the enzymic activity of p-galactosidase was 
recovered in cytosol, suggesting that the enzyme is located mainly in the 
secretory fluid of . these organs. 
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AB The insulin-like growth factor ( IGF) -II/cation-independent mannose 
6 - phosphate receptor (CI-MPR) is a multifunctional receptor with 
distinct binding sites for IGF-II and mannose 6- 
phosphate (M6P) -bearing glycoproteins. The authors used the 
immediate-early response gene c-fos to assay early changes in gene 
expression in spermatogenic cells in response to ligands for this receptor 
that are present in the seminiferous epithelium. The authors 
confirmed that c-fos behaves as an immediate-early response gene in 
spermatogenic cells after stimulation of protein kinase C with phorbol 
ester or after intercellular calcium levels are raised with calcium 
ionophore. ' After determining that IGF-II mRNA is present in Sertoli cells, the 
authors treated spermatogenic cells with this growth factor and found that 
it increased c-fos mRNA levels in a dose-dependent manner. Similarly, 
Sertoli-cell-conditioned medium (SCM) caused a dose-dependent increase in 
c-fos levels in spermatogenic cells isolated from adult mice. This effect 
was inhibited in the presence of 5 mM M6P, demonstrating that this change 
in c-fos gene expression was mediated by the IGF-II/CI-MPR, in addition, SCM 
treatment of purified pachytene spermatocytes and round spermatids caused 
a dose-dependent increase in 18S rRNA levels that was completely abolished 
in the presence of M6P. The results provide direct evidence that 
IGF-II/CI-MPR ligands secreted by Sertoli cells can modulate gene 
expression in spermatogenic cells and strongly suggest that they are 
important in the regulation of spermatogenesis. 
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AB Neutrophil (polymorphonuclear neutrophil) migration across 

epithelial barriers is a common morphol. feature of many diseases. 
Previous studies show that PMN - epithelial interactions are 
dependent on the PMN p2-integrin CDllb/18; however, nothing is known 
about surface carbohydrates and PMN - epithelial interactions. 
Here we investigate the role of carbohydrates on PMN - epithelial 
interactions using PMN and cultured monolayers of the intestinal 
epithelial cell line T84 . Addition of the carbohydrates 
mannose 6 - phosphate (Man-6-P) and glucose 6- 
phosphate (Glu-6-P), but not fructose 1 - phosphate 

(Fru-l-P) inhibited transmigration by >70%. Likewise, more complex 
carbohydrates, such as fucoidin and the Man-6-P-rich polysaccharide PPME 
selectivity inhibited PMN transepi thelial migration. These carbohydrates 
were found to be inhibitory in the apical-to-basolateral direction as well 
as the basolateral-to-apical direction, indicating a lack of polarity. 
This panel of related carbohydrates, however, was not effective in 
modulating short-term adhesion of PMN to epithelial monolayers, 
indicating that carbohydrate ligands may modulate different steps in the 
transmigration cascade. Finally, addition of functionally inhibitory 
monoclonal antibodies specific for the selectins (CD62E, CD62L, and CD62P) 
revealed no observable effect on PMN transmigration. These studies 
suggest that cell surface carbohydrates may play a role in inflammatory 
processes of the intestine. 
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AB The secretion of pro-cathepsin D (pro-cath-D) in some human metastatic 

breast cancer cells (MCF7, MDA/MB231), contrary to normal mammary cells, 
is not increased by ammonium chloride treatment, indicating a 
mannose - 6 - phosphate - independent sorting to lysosomes. 

By studying a variety of cell lines and lysosomal enzymes, we show that 
secretion of newly synthesized pro-cath-D was not mediated by the 46-kDa 
mannose - 6 - phosphate receptor (MPR) and that its 

resistance to NH4C1 for secretion was specific to cath-D and not to other 
lysosomal enzymes. This resistance appeared to be correlated with the 
basal hypersecretion of pro-cath-D, but not with its overexpression . By 
contrast, pro-cath-D secretion was increased by NH4C1 in fibroblasts and 
nontumoral epithelial mammary cells, suggesting a specificity 
for cancer cells. Immunofluorescence staining showed that pro-cath-D, but 
neither cathepsin B nor p-hexosaminidase, accumulated in 
intracytoplasmic vesicles of cells treated with ammonium chloride. In 
pulse-chase expts . and by subcellular fractionation on Percoll gradient, 
cath-D was found to be sorted into dense lyosomes whether cells were 
treated or not by NH4C1. Treatment of cells with NH4C1, however, 
inhibited processing and maturation of pro-cath-D, which was also observed 
light vesicles in the absence of NH4C1. Part of pro-cath-D, but not 
processed enzyme, was also found to be membrane associated in 
saponin-permeabilized cells. We conclude that in breast cancer cells, the 
MPR-independent pathway of pro-cath-D to lysosome is predominant .compared 
to normal cells and other lysosomal enzymes. This alternative pathway 
should therefore be considered, in addition to MPR, to explain pro-cath-D 
sorting and activation in breast cancer cells. 
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AB Sertoli cells were isolated from prepubertal mice and cultured in 

serum-free medium to determine whether they secrete glycoproteins containing 
mannose 6 - phosphate (M6P) . Assays of the conditioned . 
medium for lysosomal enzyme precursors, which typically bear the M6P 
recognition marker, indicated that Sertoli cells selectively secreted 
p-N-acetylhexosaminidase and a- mannosidase , but not 
p-glucuronidase or p-galactosidase . Sertoli cells were labeled 
metabolically with [ 35S] methionine and the conditioned medium was 
fractionated . on a cation-independent M6P receptor affinity column. Most 
of the secreted proteins did not bind to the column (peak A); however, 
.apprx.10% of the radioactivity eluted as a low-affinity fraction (peak 
B), and 5-11% of the recovered cpm bound to the column and were eluted 
with 2.5 mM M6P (peak C) . The radiolabeled proteins in each fraction were 
analyzed by 1- and 2-dimensional electrophoresis and fluorog. Two protein 
bands with mol . wts. of 30,000 and 35,000 were present in peak B. Peak C 
contained >10 M6P-containing glycoproteins with mol. wts. of 

30,000-135,00 and isoelec . ■ points <6.5. The 35, 000-mol . -weight constituent 
prominent both in peaks B and C was identified as procathepsin L by 
immunopptn. with a specific antibody. When pachytene spermatocytes and 
round spermatids were cultured overnight in the presence of peak C 
glycoproteins radiolabeled with 1251, both germ cell types accumulated 
these Sertoli M6P-glycoproteins by a receptor-mediated process that was 
specifically inhibited by.M6P. The Sertoli M6P-glycoproteins taken up by 
germ cells were processed to lower mol. weight forms. These results provide 
evidence that M6P receptors on the surface of spermatogenic cells 
endocytose secreted glycoproteins that are likely to be present in the 
seminiferous epithelium. 
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AB Previous expts. from this laboratory have established the presence of receptors 
for insulin and insulin-like growth factor I (IGF-I) on apical membranes 
prepared from rabbit colon epithelial cells; however, no receptors 
for multiplication-stimulating activity (MSA), the rat peptide hormone 
equivalent of human IGF-II, were found in this tissue. In the current 
studies, radioligand binding assays, covalent crosslinking expts., and 
immunoblot analyses using a polyclonal rabbit antiserum that recognizes 
the IGF- I I / mannose 6 - phosphate (Man-6-P) receptor, all 

confirmed the presence of IGF-II/Man-6-P receptors on membranes prepared 
from rat and human colon epithelial cells. Exposure of rat 
colon epithelial cell membrane fractions to 5 mM Man-6-P before 
incubation with 1251-labeled IGF-II increased radioligand binding. 
Immunoblot anal, indicated that IGF-II/Man-6-P receptors were present in 
both unf ractionated rat colon membranes and fractions enriched with apical 
membranes. Rabbit and human colon epithelial cells displayed a 
different pattern of receptor distribution than rat colon 
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epithelial cells, with more insulin receptors but relatively few 
IGF-II/Man-6-P receptors. Immunohistochem. studies using a rabbit 
polyclonal antiserum confirmed that IGF-II/Man-6-P receptors were present 
on both the apical and the basolateral surfaces of colon 
epithelial cells. 
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Correlation between mannose - 6 - 
phosphate/IGFII receptor and cathepsin D RNA 
levels by in situ hybridization in benign and 
malignant mammary tumors 

Zhao, Yong; Escot, Chantal; Maudelonde, Thierry; 
Puech, Carole; Rouanet, Philippe; Rochefort, Henri 
Univ. Montpellier I, Montpellier, 34090, Fr. 
Cancer Research (1993), 53(12), 2901-5 
CODEN: CNREA8; ISSN: 0008-5472 
Journal 
English 

The authors evaluated levels of mannose 6 - phosphate 

/insulin growth factor-II receptor (M6P/IGFII-R) RNA in breast cancer 
tumors by quant, in situ hybridization using a computer-aided image 
analyzer and compared them to cathepsin D RNA and protein levels in the 
same tissues. Breast cancer cells expressed more cathepsin D and 
M6P/IGFII-R RNA than fibroblasts in the same tumors. The authors found 
that a significant increase of cathepsin D RNA and M6P/IGFII-R RNA in 
breast cancer cells compared to epithelial cells of benign 
mastopathies. There was a pos. correlation between M6P/IGFII-R and 
cathepsin D RNA levels measured on serial sections. This contrasted with 
the inverse relation of these 2 RNA species in breast cancer cell lines 
where estrogen down regulates M6P/IGFII receptor RNA levels. Moreover, in 
vivo the authors found no correlation between the M6P/IGFII-R RNA level 
and menopausal or estrogen receptor status, suggesting that the in vivo 
regulation of M6P/IGFII-R RNA differs from its in vitro regulation in cell 
lines. The M6P/IGFII-R RNA level was not correlated cathepsin D status, 
histol grade, and tumor size but was significantly higher in lymph 
node-pos. tumors. The M6P/IGFII-R could therefore be an addnl . parameter 
to predict aggressive breast cancers, complementing cathepsin D assays and 
other more classical prognostic parameters. 
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Mannose 6 - phosphate receptors: 
potential mediators of germ cell-Sertoli cell 
interactions 

O'Brien, Deborah A.; Gabel, Christopher A.; Welch, 
Jeffrey E . ; Eddy, E. M. 

Dep. Pediatr., Univ. North Carolina, Chapel Hill, NC, 
27599-7500, USA 

Annals of the New York Academy of Sciences (1991), 
637 (Male Germ Cell), 327-39 
CODEN: ANYAA9; ISSN: 0077-8923 
Journal; General Review 
English 

A review, with 113 refs., on: cell-cell interactions in the seminiferous 
epithelium ; mannose 6 - phosphate receptors 

(MPR); MPRs in isolated spermatogenic and Sertoli cells; MPR-mediated 
endocytosis in Sertoli and germ cells; and Sertoli cell secretion of 
MP-containing glycoproteins that are endocytosed by spermatogenic cells. 
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Selective internalization of the apical plasma 

membrane and rapid redistribution of lysosomal enzymes 

and mannose 6 - phosphate receptors 

during osteoclast inactivation by calcitonin 

Baron, Roland; Neff, Lynn; Brown, William; Louvard, 

Daniel; Courtoy, Pierre J. 

Sch. Med., Yale Univ., New Haven, CT, USA 
Journal of Cell Science (1990), 97(3), 439-47 
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DOCUMENT TYPE: Journal 
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AB The effects of inhibition of bone resorption by calcitonin were studied at 
the level of the osteoclast. Although not epithelial , the 
osteoclast is polarized with the secretion of newly synthesized lysosomal 
enzymes and of acid occurring specifically at the. apical pole, facing the 
bone compartment. The membranes composing the apical ( ruf f led-border ) and 
basolateral domains contain topol . restricted antigens, a 100 + 103 
Mr lysosomal membrane protein and Na+, K+-ATPase, resp. Calcitonin induces 
a rapid {15-60 min) redistribution of the apical marker as well as of 
markers of the secretory compartment of the osteoclast ( arylsulf atase and 
cation-independent mannose 6 - phosphate (Man6P) ■ 

receptors). The apical plasma membrane, in contrast to the basolateral 
membrane, is selectively internalized. This internalization leads to the 
disappearance of the ruffled border. The vesicular translocation of 
apical membranes is reminiscent of the events occurring in gastric oxyntic 
cells and in kidney tubule intercalated cells during the regulation of 
acid secretion. In parallel, the synthesis of both the lysosomal enzyme 
arylsulfatase and Man6P receptors is arrested. The products that were 
already present in the secretory pathway seem to be rerouted to 
intracellular vacuoles instead of being targeted to the plasma membrane, 
leading to marked accumulation of enzymes in the inhibited cells. These 
results suggest that the rapid inhibition of bone resorption by calcitonin 
involves the vesicular translocation of the apical membranes and the rapid 
arrest in the synthesis and secretion of lysosomal enzymes in osteoclasts. 
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Identification of endogenous sugar-binding proteins in 
the accessory sex glands of NMRI mice. A 
histochemical and biochemical study 

Sinowatz, F. ; Gabius, H. J.; Hauke, C; Breipohl, W.; 
Amselgruber, W. 

Inst. Vet. Anat., Univ. Munich, Munich, W-8000/22, 
Germany 

Histochemistry (1991), 95(4), 357-63 
CODEN: HCMYAL; ISSN: 0301-5564 
Journal 
English 

distribution of carbohydrate-binding proteins in the 



prostate and seminal vesicle of sexually mature NMRI mice was investigated 
using a panel of f luorescein-isothiocyanate (FTC) labeled neoglycoproteins 
(chemical glycosylated bovine serum albumin (BSA) and asialoglycoproteins . 
Addnl . , biochem. anal, using affinity chromatog. and SDS-gel 
electrophoresis was performed to purify and characterize the resp. 
proteins from the tissue. Histochem. results demonstrate the presence of 
endogenous receptors for the carbohydrate part of glycoconj ugates in both 
glands. In the prostate a distinct staining was seen after incubation 
with melibiose-BSA-FTC, glucuronic acid-BSA-FTC, and asialof etuin-FTC 
(only in the ventral prostate) . In the epithelium of the 
seminal vesicle a weak staining occurred after incubation with 
asialof etuin-FTC and maltose-FTC. In the stroma of both accessory sex 
glands a distinct binding of several ( neo ) glycoproteins specific for 
p-galactoside-binding proteins was observed which could be attributed to 
a p-galactoside-binding lectin. Biochem. anal, confirmed the 
presence of such a histochem. detectable activity. The 

carbohydrate-binding proteins of the stroma, which were obviously linked 
to the elastic fibers, may play a role in the organization of the 
extracellular matrix in the interstitium of the glands. 
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Pentose phosphate pathway in rat colonic 
epithelium 

Butler, R. N.; Arora, K. K. ; Collins, J. G. ; Flanigan, 
I.; Lawson, M. J.; Roberts-Thomson, I. C; Williams, 
J. F. 

Dep. Gastroenterol., Queen Elizabeth Hosp., Woodville 
South, 5011, Australia 

Biochemistry International (1990), 22(2), 249-60 
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CODEN: BIINDF; ISSN: 0158-5231 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The maximum catalytic capacities of the reactions of the nonoxidative pentose 
pathway for the conversion of ribose 5 - phosphate to hexose and 
triose phosphates by the proximal and distal colon under feeding 
and starvation regimes are among the highest in the animal body. The 
qual. presence of the oxidative pentose pathway was assessed by 
measurement of the C-l/C-6 ratio value of 1.67-1.82. Enzymes of the 
F-type and L-type pentose pathways are present in colonocytes, and their 
maximum catalytic activities in colonocyte cytosol are reported. The 
contribution of the F-type pentose cycle to the total glucose metabolism of 
colonocytes, measured by the specific yield method, is negligibly low 
( . apprx.l .5% ) . Colonic epithelial cells use glucose at a high 
rate (7.1 ^mol/min/g dry weight), and 79% of the glucose is converted to 
lactate. Arabinose 5 - phosphate has an intermediary role in the 
formation of keto pentose, sedoheptulose, and hexose phosphates 
from ribose 5 - phosphate by colonocyte cytosol. The intermediary 
and reaction products of [ 1-13C] ribose 5 - phosphate dissimilation 
by colonocytes is investigated by 13C NMR spectroscopy. The 13C 
positional isotope distributions show labeling of C-l and C-3 of hexose 6- 
phosphates consistent with either the theor. predictions of the 
F-type pentose pathway or of the activities of exchange reactions 
catalyzed by transketolase and (or) transaldolase . Measurements of 
exchange reactions showed that the C-l/C-3 labeling of these compds . is 
mostly, if not wholly, attributable to exchange catalysis by these 
group-transferring enzymes. Apparently, the F-type PC has little role in 
the glucose metabolism of colonocytes, and pentose phosphate 
formation may thus occur by a contribution (.apprx.20% of the total 
glucose metabolism) by the alternate L-type pathway. 
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AB The surface polarity of both the cation-independent (CI-MPR) and the 
cation-dependent (CD-MPR) mannose 6 - phosphate 
receptors was analyzed in the epithelial Madin-Darby canine 
kidney (MDCK) cell line grown on polycarbonate filters. The surface 
localization was studied by plasma membrane domain-sp. surface labeling 
methods and by confocal microscopy using MPR-specific antibodies. The 
CI-MPR was shown to be exclusively present on the basolateral cell 
surface. In contrast, the CD-MPR was expressed neither apically nor 
basolaterally . However, an intracellular pool of CD-MPR could be 
detected. In MDCKII-RCAr cells, cell surface CI-MPR was shown to recycle 
between the basolateral plasma membrane and the trans-Golgi network. 
After exogalactosylation, cell surface CI-MPR acquired sialic acid 
residues in a time-dependent manner. Furthermore, the basolateral CI-MPR 
was shown to be functional. Lysosomal enzymes, bearing the 
mannose 6 - phosphate recognition marker, were taken up 

from the basolateral medium and endocytosed into the cells. Uptake of 
lysosomal enzymes from the apical side was insignificant and not MPR 
mediated. These results extend previous immunoelectron microscopic 
studies on the intracellular polarity of the CI-MPR (Parton, R. G., et 
al., 1989) which showed that the CI-MPR was present in basolateral early 
endosomes and in late endosomes but absent from apical early endosomes. 
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LANGUAGE: English 

AB The retinal pigment epithelium (RPE) phagocytizes the tips of 

photoreceptor outer segments (OS) during normal eye function. It is not 
known what ligand on OS is recognized by the RPE for removal from the 
interphotoreceptor matrix. It is possible that a sugar residue on a cell 
surface glycoconj ugate of either the OS or RPE mediates the phagocytic 
interaction. Pinocytic expts . with a soluble mannose 6- 
phosphate ligand ( 1251-labeled mannosidase ) showed that 

similar quantities of ligand were bound by RPE explants from Long Evans 

rat retinas and from Royal College of Surgeons (RCS/p+) rat retinas known 

to be defective in the phagocytosis of OS. The addition of mannose 

6 - phosphate reduced the total counts of bound a- 

mannosidase by 23% in both normal and dystrophic RPE explants. 

Mannose 6 - phosphate receptors were visualized on normal 

and dystrophic RPE plasma membranes by immunocytochem. techniques. 

Further, phagocytosis was studied by using phosphomannan-coated beads as 

phagocytic particles. Dystrophic RPE phagocytized phosphomannan-coated 

beads by a mannose 6 - phosphate specific mechanism as 

shown by a significant reduction in the number of these coated beads taken up in 

the presence of the competing sugar. In contrast, normal RPE showed no 

uptake of phosphomannan-coated beads. Apparently, a mannose 6- 

phosphate receptor is on the apical plasma membrane of rat RPE. 

This receptor may not be involved in normal OS phagocytic recognition, but 

may function in the trafficking of lysosomal enzymes by RPE cells. 
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AB The distribution of mannose 6 - phosphate (Man-6-P) 

receptors for lysosomal enzymes was investigated in Golgi subfractions 
prepared from 3 different cultured cell lines. Total microsomal fractions 
from clone 9 hepatocytes, normal rat kidney, or-CHO cells were 
subf ractioned by flotation in sucrose d. gradients, which resolves Golgi 
membranes into heavy (cis), intermediate, and light (trans) subfractions. 
In all cases, the results for the distribution of the receptors in Golgi 
subfractions obtained by Golgi subf ractionation in d. gradients and by 
immunoelectron microscopy .were in agreement. In clone 9 cells, Man-6-P 
receptors were enriched in heavy (cis) Golgi subfractions, whose peak d. 
(p = 1.17) was greater than those containing either galactosyltransf erase 
activity, a trans Golgi marker, or a- mannosidase II, a 
middle Golgi marker. By immunoelectron microscopy, the receptors were 
localized to a single cis Golgi cisterna. In.CHO cells, Man-6-P receptors 
were concentrated in Golgi membranes of low d. (1.12 g/mL) overlapping the peak 
of galactosyltransf erase activity. By the immunoperoxidase technique, the 
receptors were usually localized to a single trans Golgi cisterna. In 
normal rat kidney cells, Man-6-P receptors were broadly distributed across 
Golgi membranes (p = 1.12-1.17), and by immunoperoxidase localization 
they were found to be broadly- distributed across the stacked Golgi 
cisternae. Thus, the distribution of Man-6-P receptors within the Golgi 
complex varies from 1 cell type to another. These differences in receptor 
distribution may reflect variations in lysosomal enzyme trafficking among 
different cell types. 
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AB The intracellular and extracellular distribution of acid hydrolases in 
cultured retinal pigmented epithelium (RPE) was studied. 
Incubation of cultured RPE in medium containing 20 mM mannose 6- 
phosphate resulted in the extracellular release of .apprx.15% of 
the cell-associated activity of several acid hydrolases. This represented an 
.apprx.120% increase over control levels after 24 h of culture with 20 mM 
mannose 6 - phosphate. The extracellular release was not 
due to cell lysis, since no release of the cytoplasmic marker lactate 
dehydrogenase was seen. N-Acetyl-p-glucosaminidase, a- 
mannosidase , and p-glucuronidase were released into the 
extracellular medium, whereas acid phosphatase and p-glucosidase were 
not. The release was specific for mannose 6 - phosphate 

and was dose dependent. Inhibition of protein synthesis by treatment of 
RPE cells with cycloheximide (100 ng/mL) inhibited extracellular acid 
hydrolase release. RPE cells exhibited N-acetyl-p-glucosaminidase 
bound' to the cell surface via a mannose 6 - phosphate 

-sensitive receptor. Apparently, a specific extracellular release of acid 

hydrolases by RPE occurs and >1 acid hydrolase exists on the RPE 

cell surface. This may represent a mechanism for control of cell surface 

and extracellular levels of these enzymes in RPE via the mannose 

6 - phosphate receptor. 
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AB Application of a viscometric assay to the hemagglutination induced by A. 
salmonicida strain 438 showed that shear forces can enhance the strength 
of bacterial adhesion. The D-mannose/L-f ucose-sensitive reaction 
proceeded in 2 phases, an initial phase in which the degree of aggregation 
remained constant during shearing and a 2nd stage, induced by shear, in 
which agglutination was enhanced as shear was maintained. The results 
strongly paralleled those found in studies of concanavalin A-induced 
hemagglutination, providing good evidence that adhesion in this species 
took place via lectin-like mols. Me a-D-mannoside, which strongly 
inhibits hemagglutination in this system, would not fully reverse the 
shear-dependent reaction. EGTA inhibited and reversed both phases, 
however. The effects of bacterial concentration, temperature, time of growth, pH 
a spectrum of monosaccharide inhibitors were also studied. The results 
demonstrated that the shear-dependent reaction has a number of features which 
distinguish it from the initial stage of hemagglutination, implying 
differences in the underlying biochem. mechanisms involved. 

L27 ANSWER 30 OF 31 CAPLUS COPYRIGHT 2006 ACS on STN 
ACCESSION NUMBER: 1980:3682 CAPLUS «LOGINID: : 20061205» 

DOCUMENT NUMBER: ■ 92:3682 

TITLE: Inhibition of lysosomal enzyme endocytosis by 

carbohydrate and lectins 
AUTHOR(S): Von Figura, Kurt; Ullrich, Kurt; Mersmann, Guenther; 

Beeck, Hannelora; Weber, Ernst; Strecker, Gerard 



10/801,063 



CORPORATE SOURCE: USA 

SOURCE: Glycoconjugate Res., Proc. Int. Symp., 4th (1979), 

Meeting Date 1977, Volume 2, 951-3. Editor(s): ■ 
Gregory, John D. ; Jeanloz, Roger W. Academic: New 
York, N. Y. 
CODEN: 41RSAU 

DOCUMENT TYPE: Conference 

LANGUAGE : English 

AB Lysosomal enzyme endocytosis by fibroblasts and liver epithelium 

occurs by binding to cell surface receptors which can also be recognized 
by specific saccharides, saccharide derivs., and lectins. Adsorptive 
endocytosis of lysosomal a-N-acetylglucosaminidase; 
p-N-acetylglucosaminidase, arylsulf atase A, and a- 
mannosidase was specifically and competitively inhibited by D- 
mannose , L-fucose, Me a-D-mannopyranoside, p-ni trophenyl 
a-glycosides of D- mannose and L-fucose, D-lyxose, 
D-arabinoside, and mannose 6 - phosphate , all of which 

exerted inhibition by interaction with the cell surface receptor. On 
treatment of the lysosomal enzymes with alkaline phosphatase adsorptive 
endocytosis was inhibited or moderated for both fibroblasts and liver 
epithelium cells, indicating that the cell surface receptor 
recognizes a phosphorylated carbohydrate on lysosomal enzymes. 
p-Glucuronidase accumulation, the uptake of which was not affected by 
sugars, was not inhnbited by alkaline phosphatase treatment. On pretreatment 
of fibroblasts with concanavalin A and wheat germ agglutinin, nonspecific 
inhibition of enzyme endocytosis was observed This probably results from the 
effect of lectins on the lateral mobility of cell surface receptor 
components. Apparently, the receptor is a glycoprotein and (or) closely 
coupled to a lectin receptor. 
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AB Receptor-mediated endocytosis of a-N-acetylglucosaminidase by 
cultured epithelial liver cells of rat was inhibited by 
mannose , L-fucose, and most effectively by mannose 6- 
phosphate . Endocytosis of a-N-acetylglucosaminidase was 

lost after treatment of the enzyme with alkaline phosphatase. Apparently, rat 
epithelial liver cells possess cell surface receptors that 
recognize a phosphorylated carbohydrate on a-N- 
acetylglucosaminidase, as was previously reported for cell surface 
receptors of human skin fibroblasts. Inhibition of a- 
mannosidase endocytosis by rat epithelial liver cells in 
the presence of mannose 6 - phosphate and loss of enzyme 

endocytosis after treatment with alkaline phosphatase suggest that this enzyme 
is recognized by the same receptor. 



